A mathematical model of the circadian dynamics in the form of Van der Pol equation with an external force as a control is investigated. The combination of backstepping method and differential-topological techniques based on the Poincaré's ideas is used. The robust model identification adaptive control for a specific adaptation law is designed.
INTRODUCTION
This paper has the objective to implement differentialtopological tools of the study of complex nonlinear dynamic systems for the analysis and synthesis of humanmachine systems. The core of the model describing the jet lag and the process of adaptation after rapid trans-meridian travel is a Van der Pol equation with an external force. Consider it written in polar coordinates as follows bringing the system (1) into a terminal manifold as we will call the periodic-in-polar-coordinates curve of the form
where ( ) ( ) . It should be stable in the large, robust and adaptive according to certain adaptation law, which will be defined later, taking into consideration the unpredictable changes of the parameters of the terminal manifold b and the system µ .
At control designing we will use the combination of the backstepping method [1] and the Poincaré approach to the investigation of ordinary differential equations with controlling functions in their right-hand sides [2] .
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STEP 2 -FORMING THE RIGHT-HAND SIDE OF THE DIFFERENTIAL EQUATION
We set the equation
Solving it for u , we obtain the sought control law in the form where (
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satisfies the above-mentioned condition and allows to take account of the constraints imposed on the control u to boot.
STEP 5 -COMPUTER SIMULATION IN MATLAB
Let the system parameter be 0.1 µ = , the terminal manifold The surface representing the function (4) with the specific parameters 1 2 0.5, 1 = = a a is given below.
STEP 6 -MAKING THE CONTROL ADAPTIVE
We will understand the adaptation in the sense of the ability of the control to adapt to the unpredictable changes of the parameters of the terminal manifold, the plant and external perturbations by satisfying some adaptation law in the form of an equality/inequality or maintaining the extreme of some functional related to control quality. So we deal with Model Identification Adaptive Control (MIAC) [3] . 
